Introduction: Quality of life (QOL) is often considered the primary endpoint in research, clinical medicine, and health promotion when impairments are incurable or insuciently understood. For spinal cord injured (SCI) persons extended life spans and the need for lifelong follow-up make it important to expand the outcome parameters of medical care and health services to include QOL measures. Study design: Review. Objectives: The aim of this study was to evaluate QOL research in SCI persons from the perspective of current criteria for instrument psychometric quality developed by Medical Outcomes Trust (MOT). Methods: Relevant articles were extracted from the Medline, Cinahl, and PsycLit databases for approximately a recent 30-year period (1966 ± 1999). The keyword`spinal cord injuries' was cross-indexed with`quality of life',`personal satisfaction' and`life satisfaction'. A total of 105 articles were identi®ed and 46 met our inclusion criteria: (a) report of original research; (b) evaluation of QOL by self-report questionnaires or scales; and (c) publication in English.
Introduction
As healthcare has improved, life expectancy following spinal cord injury (SCI) has increased. Spinal cord injured patients treated and followed in specialised units now have an almost normal life expectancy. 1 Living with disability therefore becomes a life-long process for many injured persons, with a dierent set of problems presenting themselves at dierent stages in life. 2 Extended life spans and the need for life-long follow-up make it important to expand the outcome parameters of medical care to better understand and promote physical, psychological, and social well-being after an SCI.
A number of dierent approaches have been used throughout the years to de®ne and describe quality of life (QOL) in the SCI population. Earlier metaanalyses published by Evans et al 3 and Dijkers 4 emphasise the diculties in drawing general conclusions from SCI QOL research due to the wide variety of research designs, analyses, interventions, and sample characteristics. This criticism is not, however, unique to SCI research. For example, Staquet et al 5 report that important information is often missing from clinical trials where QOL assessment is incorporated. They conclude that the psychometric properties of the instruments used are not well established and that missing data and the number of patients treated are rarely documented. In recent years, clinical research incorporating QOL measurements has developed rapidly. The need to further develop medical care, improve outcomes of rehabilitation and ®nd cost-eective management demands more comprehensive outcome assessments. A multidimensional approach calls for a holistic view of the individual. The QOL concept is, however, hard to de®ne due to its multi-dimensional nature. A universal de®nition has not been adopted but the broad concept of QOL has been operationalised and assessed by generic and diseasespeci®c measurements. Self-assessment questionnaires, comprising questions about dierent life domains, are often used nowadays to evaluate patients' QOL. Other methods of assessing QOL are single-item measures or overall ratings on visual analogue scales.
The purpose of this review is to evaluate QOL research in SCI persons from the perspective of current criteria for instrument psychometric quality. Methodological issues related to instrument selection are discussed with the aim of improving the quality of health care services for the SCI population.
Methods

Research strategy
Relevant articles were extracted from the Medline, Cinahl, and PsycLit databases. The keyword`spinal cord injuries' was cross-indexed with`quality of life', personal satisfaction' and`life satisfaction'. The keywords were indexed as major subject headings or major topics in order to identify articles speci®cally focusing on QOL issues. Medline searches identi®ed 71 articles published between 1966 and December 1999. Searches in the Cinahl database produced an additional 18 articles published between 1982 and December 1999. Finally, 16 articles published between 1974 and December 1999 were found in PsycLit. Thus, a total of 105 articles were identi®ed.
Review criteria
Two persons reviewed the abstracts. The following criteria determined the ®nal selection of the articles reviewed:
(a) Report of original research (b) Evaluation of QOL by self-assessment questionnaires (c) Publication in English
The process yielded a total of 46 articles included in this review.
Articles were ®rst assigned to one of the following four dierent classes based on the comprehensiveness of the instruments:
. Single-item measures . Speci®c instruments . Generic multi-item instruments . Generic multi-item and speci®c instruments A checklist was developed to evaluate the articles according to the Instrument Review Criteria developed by the MOT ( Table 1) .
The criteria were considered to be met when the following conditions were satis®ed:
Reliability: Indicated by cited references or statistical tests conducted (accepted minimal standard for internal consistency reliability coecients a=0.70). Test-retest information required when repeated measures were used. Validity: Content; construct-and criterion-related validity expressed either by references or by the statistical methods used in the study. Responsiveness: Empirical evidence, preferably by calculated eect sizes, eg, standardised response means, when a longitudinal design was adopted. Interpretability: Comparative data available from de®ned reference populations. Practicality: Information provided on at least one aspect of both respondent and administrative burden. Cross-cultural applicability: Methods used to achieve conceptual and linguistic equivalence for translated versions of the original instrument.
Results
Single-item measures A single-item measure was used to assess QOL in two studies. 6, 7 No information on the psychometric properties of the measure was given (Table 2) .
Speci®c instruments
QOL was assessed by either condition-or study-speci®c instruments in 15 studies. 8 ± 22 Information about the main psychometric features of these measures is shown in Table 3 .
Condition-speci®c instruments were used in ten studies 9,10,12,13,17 ± 22 and study-speci®c instruments were used in ®ve. 8,11,14 ± 16 The condition-speci®c Life Situation Questionnaire (LSQ) or a revised form of the LSQ was used in all but one of the studies. 9,12,13,17 ± 22 Discrepancies between the number of items used and scales developed in the dierent versions of LSQ aggravates data analyses and interpretation. The other condition-speci®c questionnaire used was the Spinal Cord Injury Quality of Life Questionnaire (SCI QL-23), which was derived from a comprehensive general battery of well-established questionnaires in combination with a set of study-speci®c questions. 23 In two studies the same name was given to two distinct studyspeci®c questionnaires.
11,15
Generic multi-item instruments Thirteen dierent generic multi-item instruments were used in ten studies. 24 ± 33 The psychometric properties of the generic multi-item instruments are summarised in Table 4 . The same set of instruments was used in two reports. 26, 30 The remaining studies contained a combination of one or several other generic multi-item instruments.
The Sickness Impact Pro®le 68 used by Post et al 27, 34 is a shortened version of the original SIP comprising 136 items. 35 In the study by Anke et al 31 a cut-o point indicating psychological distress was proposed to interpret individual scores. 36 Practicality and respondent-administrative burden, were not addressed in any of these articles.
Generic multi-item and speci®c instruments in combination In 19 studies, QOL was assessed by generic multi-item instruments in combination with speci®c instruments. 23,37 ± 54 The psychometric properties of the instruments, evaluated in terms of the seven attributes found in Table 1 , are summarised in Table 5 . A total of 25 dierent generic multi-item instruments and 32 speci®c instruments appeared in the studies. Dierent combinations of instruments were used in each study. A variety of dierent speci®c instruments (studyspeci®c, condition-speci®c, modi®ed generic instruments, modi®ed sub-scales of generic instruments, and single items from generic instruments) were applied in the studies.
The interpretability of the instrument scores, ie, their relationship to clinically recognised conditions or the need for speci®c treatments, were reported using The Center for Epidemiological Studies Depression Scale in the studies by Coyle et al 44, 45 and The Hospital Anxiety and Depression Scale in the studies by Lundqvist et al. 23, 48 Neither the practicality of the instruments used nor various aspects of administrative respondent burden, as de®ned in Table 1 , was reported in any of the studies.
Discussion
Quality of life is a multidimensional concept, and the research eorts to assess QOL in SCI persons are multifaceted. As shown in this review, a wide variety of research designs has been used in QOL research throughout the years; the number of dierent instruments or combinations of instruments nearly equals the number of studies conducted. This is primarily due to conceptual diculties ± a universal de®nition of the QOL concept has not been adopted and the terminology used varies between researchers.
The variety of instruments and their core content make results dicult to compare, evaluations unpre- It is a fundamental scienti®c principle to establish and secure the reliability and validity of the measurement techniques. The purpose of the QOL instrument is to provide quanti®ed assessments which are amenable to scoring index construction and statistical analysis. Several important criteria must be ful®lled in order to establish the psychometric properties of an instrument (Table 1) .
Single-item measures
The single-item measurement assesses a global overall rating of perceived QOL. When global ratings are used, QOL becomes unidimensional and unde®ned. No further information regarding speci®c areas of life are provided. Quality of life indicators like this are hard to interpret and their value is questionable when used alone.
Several methodological dierences were found between studies that used single-item measurements. In most studies recordings were either made on studyspeci®c response formats 6, 7 or on visual analogue scales. 23, 48, 52 De®ned response categories were also used. 53 The scales were often labelled with dierent descriptors and anchor points, and the way of asking the participants to rate their perceived global QOL diered. Participants were generally not asked to rate their perceived QOL within a time frame. 7 In the two studies that assessed QOL with singleitem measures a longitudinal design with repeated measurements was adopted 6, 7 . Since the psychometric properties of the ratings used were not stated, it is questionable whether a true change can be detected and interpreted when information concerning testretest reliability and responsiveness of the measure is unavailable. It is important to know how well an instrument re¯ects true change over time, especially when used to evaluate the eects of an intervention.
Speci®c instruments
Speci®c instruments are important in order to detect dierences for speci®c conditions. The speci®c instruments summarised here were designed either for clinical use 10, 23 or for capturing dierent dimensions of QOL in studies of SCI persons. In the ®ve studies using a study-speci®c questionnaire alone the psychometric properties of the instruments were not presented. 8,11,14 ± 16 The main problem with the use of a single study-speci®c instrument is the fact that it is study-speci®c. Consequently, comparisons with the general population are not possible, eect sizes are not calculated, information on cross-cultural applicability is not available, and the instruments cover dierent dimensions. The interpretation of results is thus questionable due to the unknown psychometric quality of the applied instruments. Life satisfaction 55 55 n.a. ± n.a. n.a.
n.a. ± ± ± n.a.
Sexual Interest and Satisfaction Scale
Seven items 81 81 n.a. ± n.a. 56 56 n.a. ± n.a.
Self-report version of FIM Independence in activities of daily life 92 92 n.a. ± n.a. Only two condition-speci®c instruments, SCI QL-23 23 and LSQ 40 , have been validated. There is a need for carefully constructed condition-speci®c instruments that can capture dimensions of speci®c interest for the SCI population, especially for clinical use. Most of the speci®c instruments were created for a speci®c purpose in a single study. The evaluation of the psychometric properties of the reviewed instruments was generally poorly stated and should be improved. The use of condition-speci®c instruments are recommended in combination with generic measures.
Social Support Scale
Generic multi-item instruments
The use of generic multi-item instruments, which measure general aspects of physical and/or mental health, functioning and well-being, enhance standardised methods when assessing QOL. A disadvantage to the exclusive use of generic measures is that conditionspeci®c areas of life are often not suciently covered and¯oor and ceiling eects may be more common in patients with SCI than among persons in the general population. Thus, generic multi-item instruments might not distinguish those individuals with limitations caused by SCI. On the other hand, comparisons with persons from the general population and/or other patient groups are informative. The interpretability of data is strengthened when results can be compared between dierent SCI study populations and between SCI and non-SCI control populations. Multi-national studies require that the instruments have cross-cultural applicability. Cultural and language adaptations of the generic multi-item instruments were only reported and addressed in two studies, the Swedish versions of the SF-36 Health Survey and the SIP. 29, 48 The procedures for language adaptations should be pointed out and explained. Several forward and backward translations, psychometric evaluation, and ®eld tests are necessary to ensure comparability with the original instrument.
A variety of dierent generic instruments have been used in QOL research, making comparisons of results dicult. Quality of life is sometimes de®ned either as the degree of subjective well-being and psychological distress 31 or by a broader set of dimensions covering physical function, physical and emotional role function, social function, bodily pain, mental health, vitality, and general health, ie, the health dimensions of the SF-36 Health Survey. 29, 48 The reliability and validity of the generic instruments used are stated but there is not always evidence that they were tested on an SCI population. It is proposed that standardised well-established generic questionnaires, tested on the SCI population, be used in future research.
Combination of generic multi-item and speci®c instruments
The combination of generic multi-item and speci®c instruments unites general standardised methods and Quality of life measures in SCI P Hallin et al more speci®c areas of interest for a multidimensional approach. Most of the speci®c instruments used in combination with the generic instruments were either modi®ed generic instruments or study-speci®c instruments. The lack of condition-speci®c instruments as a complement to the broader generic instruments is noteworthy. The number of questionnaires and items used in each study increased with the use of a set of multidimensional instruments. However, the respondent and administrative burden of the battery is seldom addressed. It is important to state the time necessary to complete and administer the form, and the need for any special resources when the instrument is ®led and analyzed. Furthermore, the instrument should not cause any emotional or physical constraint to the respondents. Administrative burden can also involve information about acceptable levels of missing data. With the use of comprehensive measurements, the practicality of the measurement must be discussed. Quality of life measurement at the clinical level needs validated comprehensive instruments with a reasonable amount of respondent and administrative burden.
Conclusion
Quality of life research in SCI subjects needs to improve from a methodological standpoint. Many scientists and clinicians are creating their own instruments in the course of their research. It is important to use instruments that are already proven reliable and valid. If new instruments are to be developed for a speci®c study the psychometric properties of the instrument need to be determined and tested. It is important to use high-quality standardised outcome measurements in order to detect and compare results from interventions. Consensus about the use of a limited number of standardised QOL measures (generic, condition-speci®c, overall ratings) is desirable in order to improve contemporary and future research.
